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Detailed Action 

Claims 1-31 have been presented for examination. 
Claims 1-31 have been rejected. 

Objections 

Claims 3, 4, 5, 23, 24, 25 are objected to. All the claims mentioned before contain the 

expression "wherein the", Examiner strongly suggests to omit the article "the". 

Claim Rejections - 35 USC § 101 

35 U.S.C. 101 reads as follows: 

Whoever invents or discovers any new and useful process, machine, manufacture, or composition of 
matter, or any new and useful improvement thereof, may obtain a patent therefore, subject to the 
conditions and requirements of this title. 

Claims 21-29 are rejected under 35 U.S.C. 101 because the claimed invention is 
directed to non-statutory subject matter. 

The language of the claims raise a question as to whether the claims are directed 
merely to an abstract idea that would not result in a practical application producing a 
concrete, useful, and tangible result to form the basis of statutory subject matter under 
35 U.S.C. 101. 

In summary, Claims 21-29 recite " A program storage device readable by a 
computer, the program storage device tangibly embodying one or more programs of 
instructions executable by the computer ". The recited invention is computer software 
perse. A computer program is merely a set of instructions capable of being executed 
by a computer. The computer program itself is not a statutory process in that it does not 
include the computer-readable medium needed to realize the functionality of the 
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computer program. Thus, as currently recited, Claims 21-29 are directed to an abstract 
idea that does not produce a concrete, useful and tangible result. 
Claims 21-29 are not limited to tangible embodiments. In view of applicant's disclosure, 
specification page 18, line 2 "The process illustrated with reference to Figs. 1-5 may 
be tangibly embodied in a computer-readable medium or carrier , e.g. ", the medium 
is not limited to tangible embodiments, instead being defined as including both tangible 
embodiment for example [DVD-R, DVD+R, hard drive, memory] and intangible 
embodiments for example [digital and/or analog communication links, which may be 
electrical, optical, and/or wireless]. As such, the claim is not limited to statutory subject 
matter and is therefore non-statutory. Examiner strongly suggests using "A computer 
readable storage medium" instead of "A program storage device readable by a 
computer". 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

Claims 1,2,4,6,9,10,1 1,13,15,16,17,20,21,22,24,26,29,30,31are rejected under 
35 U.S.C. 102(b) as being anticipated by Bond U.S. Patent 5,596,709. 

In regard to claims 1,10,21, and 30, 
Bond discloses a method for providing virtual space for handling storage device failures 
in a storage system, comprising: 
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• detecting a failure of a storage device; Abstract 

• allocating space for rebuilding the failed storage device's data; Abstract 

• rebuilding the failed storage device's data in the allocated space. Abstract 
Examiner points out that the processor and the plurality of storage devices are both 
disclosed in Figure 1 as item 104 (the processor) and item 121, 122, 123, 124 (the 
storage devices) 

In regard to claims 2,11, and 22, 

Bond discloses the method of claim 1 further comprising: 

• replacing the failed storage devices with a replacement storage device; 
(Summary; "The storage units operate without parity protection until the failed 
unit is replaced ") 

• migrating the data rebuilt in the allocated space to the replacement storage 
device. ( Column 7; lines 28-31 "Once recovered, the physical storage location of 
that data is effectively relocated to the location") 

In regard to claims 4, 13, and 24, 

Bond discloses the method of claim 1 , wherein the allocating space further comprises 
allocating unused space in storage devices of the storage system remaining after the 
failure of the storage device. (Column 6; lines 4-7 "Note that space available includes 
space used by back level versions of the data to be written, as well as unused space") 

In regard o claims 6,17, 26, and 31 
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Bond discloses a method for providing virtual space for handling storage device failures 
in a storage system, comprising: 

• preallocating virtual hot spare space for rebuilding data; (Column 3; lines 28-30 
"In first alternate embodiment, spare areas of storage in each non-failing storage 
unit are allocated to the reconstructed data. The total of these spare areas 
constitute a virtual spare. As data is reconstructed, it is placed in the virtual spare 
storage unit") 

• detecting a failure of a storage device; Abstract 

• rebuilding the failed storage device's data in the preallocated virtual host spare 
space. Abstract 

In regard to claim 9, 20, and 29 

Bond discloses the method of claim 8, wherein the preallocated virtual hot spare space 
is mirrored, parity or striped over at least one physical storage device. (Column 3; lines 
31-33 "As data is reconstructed, it is placed in the virtual sapre unit, and parity is 
maintained in the normal fashion") 

In regard to claim 15, 

Bond discloses the storage system of claim 10, wherein the processor is disposed in a 
controller (Figure 1; item 103 is the controller and item 104 is the processor). 

In regard to claim 16, 
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Bond discloses the storage system of claim 10, wherein the processor is disposed in a 
management system. (Summary; "A storage management mechanism resident on 
the controller") 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 3,5,7,8,12,14,18,19,23,25,27,28 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over Bond U.S. Patent 5,596,709 in view of Nelson U.S. Patent 
5,666,512. 

In regard to claims 3, 12, and 23, 

Bond discloses the method for providing virtual space for handling storage device 
failures as recited in parent claims. 

Bond does not disclose replacing the failed storage device comprises hot 
swapping a new storage device for the failed storage device. 

Nelson discloses that replacing the failed storage device comprises hot swapping 
a new storage device for the failed storage device. (Column 2; lines 29-33 'When the 
hot spare option is enabled, the RAID management system uses the hot spare to store 
user data in mirror storage while also guaranteeing that the hot spare space can be 
made available for rebuilding redundancy following a storage disk failure") 
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It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to incorporate replacing the failed storage device by hot swapping 
a new storage device for the failed storage device of Nelson into the method for 
providing virtual space for handling storage device failures of Bond. A person of 
ordinary skill in the art would have been motivated to apply the hot swapping of Nelson 
because as Nelson discloses in the Background lines 51-53; 60 "Apart from data 
redundancy, some disk array storage systems enhance data availability by reserving an 
additional physical storage disk that can be substituted for a failed storage disk. These 
live storage disks are referred to as "hot spares" " 

In regard to claims 5, 14, and 25, 

Bond discloses the method for providing virtual space for handling storage device 
failures as recited in parent claims. 

Bond does not disclose allocating space further comprises allocating space in hot 
spares for rebuilding data on the failed storage device. 

Nelson discloses allocating space further comprises allocating space in hot 
spares for rebuilding data on the failed storage device. (Column 2; lines 29-31 "When 
the hot spare space is enabled, the RAID management system uses the hot spare 
space to store user") [Examiner considers when the RAID management system uses 
the hot spare space it allocates space for the usage] 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to incorporate allocating space in hot spares for rebuilding data on 
the failed storage device of Nelson into the method for providing virtual space for 
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handling storage device failures of Bond. A person of ordinary skill in the art would have 
been motivated to apply the hot spare storages space allocation because as Nelson 
discloses in the Background lines 51-53; 60 "Apart from data redundancy, some disk 
array storage systems enhance data availability by reserving an additional physical 
storage disk that can be substituted for a failed storage disk. These live storage disks 
are referred to as "hot spares" " 
In regard to claims 7,18, 27, 

Bond discloses the method for providing virtual space for handling storage device 
failures as recited in parent claims 6. 

Bond does not disclose placing into a general use storage pool any of the virtual 
hot spare space not used during rebuilding the failed storage devices' s data. 

Nelson discloses placing into a general use storage pool any of the virtual hot 
spare space not used during rebuilding the failed storage devices' s data. (Abstract; 
"Until a disk fails, however, the memory manager uses the hot spare space to store user 
and redundant data while guaranteeing that the storage space can be used for 
rebuilding following a storage disk failure") 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to incorporate placing into general use storage pool any of the 
virtual spare not used during rebuilding the failed storage of Nelson into the method for 
providing virtual space for handling storage device failures of Bond. A person of 
ordinary skill in the art would have been motivated to apply placing into general use 
storage pool because as Nelson discloses in the Background lines 23-25 "Availability is 
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the ability to access data stored in the storage system and the ability to insure continued 
operation in the event of some failure" By placing into a general use, the hot spare 
space not used in rebuilding the failed storage, the availability of the system is 
maintained because access to data is still possible. 

In regard to claims 8,19, and 28, 
Bond discloses the method for providing virtual space for handling storage device 
failures as recited in parent claims. 

Bond does not disclose setting aside for subsequent storage device failures any of the 
virtual hot spare space not used during rebuilding the failed storage device's data. 
Nelson discloses setting aside for subsequent storage device failures any of the virtual 
hot spare space not used during rebuilding the failed storage device's data. (Column 2; 
lines 13-15 "All storage disks are used to store user data, while ensuring that an 
adequate quantity of space can be made available for reconstructing user data and 
restoring redundancy in the event of a disk failure") [Examiner considers the 
reconstruction of data happens during further failures other than the initial disk failure.] 
It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to incorporate setting aside for subsequent storage device failures any of the 
virtual hot spare space not used during rebuilding the failed storage device's data of 
Nelson into the method for providing virtual space for handling storage device failures of 
Bond. A person of ordinary skill in the art would have been motivated to set aside for 
subsequent storage device failures any of the virtual hot spare space not used during 
rebuilding the failed storage because as Nelson discloses in the Background lines 23-25 
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"Availability is the ability to access data stored in the storage system and the ability to 
insure continued operation in the event of some failure" By placing into a general use, 
the hot spare space not used in rebuilding the failed storage, the availability of the 
system is maintained because access to data is still possible. 

Conclusion 

The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. U.S patent 6,751,136 pertains into failures and device 
replacement, but lacks the hot sparing, and U.S. patent 5,485,571 lacks storage space 
allocation. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Amine Riad whose telephone number is 571-272-8185. 
The examiner can normally be reached on 8-4:30. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Robert Beausoliel can be reached on 571-272-3645. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published 
applications may be obtained from either Private PAIR or Public PAIR. Status 
information for unpublished applications is available through Private PAIR only. For 
more information about the PAIR system, see http://pair-direct.uspto.gov. Should you 
have questions on access to the Private PAIR system, contact the Electronic Business 
Center (EBC) at 866-217-9197 
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